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1	Introduction
RAN1#92bis discussed the evaluation methodology for IAB specifying two scenarios, a homogenous and a heterogeneous IAB scenario [2].  The scenarios descriptions include node deployment, node types (micro or macro), numbers of fiber connected donor nodes, numbers of IAB nodes, node Inter-Site Distance (ISD), frequency, bandwidth and duplex mode.  One FFS was left open for ISD of the heterogeneous scenario.  Furthermore, no guidance was provided on whether UEs would be dropped indoors and/or outdoors nor whether the UE dropping would be uniform or clustered.
A key utility of IAB nodes is such that they mitigate sparse fiber scenarios where coverage is limited and remediate isolated coverage gaps due to blockage for deployments at frequencies > 6 GHz [3].  This contribution examines the access UE SINR distribution due to the addition of IAB nodes in the homogeneous and heterogeneous IAB scenarios.  Further recommendations are made for ISDs and UE locations, indoors and/or outdoors. 
2	Discussion
The following sections examine the ISD and UE dropping criteria for homogenous and heterogeneous scenarios.  The goal is to confirm that coverage limited scenarios are addressed by the agreed evaluation methodology.
2.1	Heterogeneous IAB Scenario
[bookmark: _Hlk513651779]In this section, we examine the SINR distribution for the 7 site, 21 cell macro network before and after 63 IAB nodes are dropped (9 IAB nodes per Site, 3 IAB nodes per cell).  Two ISD values are examined; the agreed 500m ISD and a proposed 1732m ISD.   The SINR for access UEs is presented for two UE dropping ratios: 100% outdoor and 80% indoor.  In both cases, the UEs are uniformly dropped throughout the cell.  Figure 1 shows the SINR for access UEs using the described cases.
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[bookmark: _Ref513649257]Figure 1 SINR distribution for Heterogenous IAB Scenarios

For this analysis, we define a coverage scenario where 5% of the UEs do not meet the SINR needed to satisfy the IMT-2020 required cell edge spectral efficient of 0.225 bits/Hz.  For the 2-stream transmission, with resources shared by 10 UEs, the estimated required cell edge SINR is estimated to be 3.5 dB.

Observation 1: The heterogeneous scenario with only macros—ISD=500, 80% indoor UEs—is coverage limited with less 60% UEs achieving the target SINR.

Observation 2: The heterogeneous scenario—ISD=500, 80% indoor UEs—achieves coverage when 63 IAB nodes are added.

Observation 3: The heterogeneous scenario with only macros— ISD=1732, 100% outdoor UEs —is coverage limited with less than 85% UEs achieving the target SINR.

Observation 4: The heterogeneous scenario—ISD=1732, 100% outdoor UEs—easily achieves coverage when 63 IAB nodes are added.


Proposal 1: It is sufficient to have one heterogeneous scenario with ISD=500.

Proposal 2: A uniform dropping criteria should be used for the UEs in the heterogeneous scenario

2.2	Homogeneous IAB Scenario
In this section, we examine the SINR distribution for the 19 site macro network with limited fiber availability (e.g. a sparse fiber scenario).   The baseline cases of 1, 3 and 7 fiber connected nodes are examined.  In addition, a full IAB scenario is modeled by fully populated 19 cell system.  The ISD=200m as agreed.  As in the previous section, the SINR for access UEs is presented for two UE dropping ratios: 100% outdoor and 80% indoor.  Figure 1 shows the SINR for access UEs using the described cases.
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Figure 2 SINR distribution for Homogenous IAB Scenarios

As previous section, we will define the coverage scenario where 95% of the UE achieve the estimated target access SINR of 3.5 dB.

Observation 5: The homogenous scenario without IAB nodes—ISD=200m, 80% indoor UEs—is coverage limited when only 1, 3 and 7 fiber nodes are available.

Observation 6: The homogenous scenario with 19 nodes—ISD=200m, 80% indoor UEs—comes close, but does not quite achieve coverage.
Observation 7: The homogeneous scenario— ISD=200m, 100% outdoor UEs —achieves coverage for 3, 7 and 19 fiber connected nodes and nearly for only 1 fiber connected node.

Proposal 3: The 200m ISD selected for the homogenous case should be reconsidered

Figure 3 shows the SINR for access UEs for the homogenous deployments with ISD=100m for 80% indoor UEs and ISD=500m for 100% outdoor UEs.


[image: ]
[bookmark: _Ref513725194]Figure 3 SINR distribution for Homogenous IAB Scenarios

Observation 8: The homogeneous scenario—ISD=100, 80% indoor UEs—achieves coverage with 19 sites.

Observation 9: The homogeneous scenario—ISD=500, 100% outdoor UEs—achieves coverage with 19 sites.

Proposal 4: The ISD=100m should replace ISD=200m for the homogenous case.

3	Conclusions
This contribution has examined the coverage improvement achieved with node densification in the homogeneous and heterogeneous IAB scenarios. Main observations and proposals we have are:
Observation 1: The heterogeneous scenario with only macros—ISD=500, 80% indoor UEs—is coverage limited with less 60% UEs achieving the target SINR.

Observation 2: The heterogeneous scenario—ISD=500, 80% indoor UEs—achieves coverage when 63 IAB nodes are added.

Observation 3: The heterogeneous scenario with only macros— ISD=1732, 100% outdoor UEs —is coverage limited with less than 85% UEs achieving the target SINR.

Observation 4: The heterogeneous scenario—ISD=1732, 100% outdoor UEs—easily achieves coverage when 63 IAB nodes are added.

Observation 5: The homogenous scenario without IAB nodes—ISD=200m, 80% indoor UEs—is coverage limited when only 1, 3 and 7 fiber nodes are available.

Observation 6: The homogenous scenario with 19 nodes—ISD=200m, 80% indoor UEs—comes close, but does not quite achieve coverage.
Observation 7: The homogeneous scenario— ISD=200m, 100% outdoor UEs —achieves coverage for 3, 7 and 19 fiber connected nodes and nearly for only 1 fiber connected node.

Observation 8: The homogeneous scenario—ISD=100, 80% indoor UEs—achieves coverage with 19 sites.

Observation 9: The homogeneous scenario—ISD=500, 100% outdoor UEs—achieves coverage with 19 sites.

Proposal 1: It is sufficient to have one heterogeneous scenario with ISD=500.

Proposal 2: A uniform dropping criteria should be used for the UEs in the heterogeneous scenario

Proposal 3: The 200m ISD selected for the homogenous case should be reconsidered

Proposal 4: The ISD=100m should replace ISD=200m for the homogenous case.
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